FILE 'MEDLINE' 

FILE 'JAPIO' 

FILE 'BIOSIS' 

FILE 'SCISEARCH' 

FILE 'WPIDS' 

FILE 'CAPLUS' 

FILE 'EMBASE' 

~> 3 mitogen erk kinase kinase# 

LI 3 MITOGEN ERK KINASE KINASE# 

=> s mekkl 

L2 1730 MEKKl 



=> s 11 and (apoptosis or cell death) 

6 FILES SEARCHED. . . 
L3 0 LI AND (APOPTOSIS OR CELL DEATH) 



=> s 12 and 13 

L4 0 L2 AND L3 

=> s 12 and apoptosis 

L5 531 L2 AND APOPTOSIS 

< User Break > 



SEARCH ENDED BY USER 



=> s 15 and (kinase domain# or regulatory domain#) 

L6 36 L5 AND (KINASE DOMAIN^ OR REGULATORY DOMAINS) 

=> dup rem 16 

PROCESSING COMPLETED FOR L6 

L7 10 DUP REM L6 (26 DUPLICATES REMOVED) 



=> d ibib abs 17 
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SCISEARCH COPYRIGHT 2004 THOMSON IS I on STN 
2004 : 275335 SCISEARCH 
803OL 

Computational and experimental studies on human 
misshapen/NIK-related kinase MINK-1 

Qu K B (Reprint) ; Lu Y M; Lin N; Singh R; Xu X; Payan D G; 
Xu D 

Rigel Pharmaceut Inc, 1180 Vet Blvd, San Francisco, CA 
94080 USA (Reprint) ; Rigel Pharmaceut Inc, San Francisco, 
CA 94 080 USA; Genentech Inc, San Francisco, CA 94 080 USA; 
Univ Missouri, Dept Comp Sci, Digital Biol Lab, Columbia, 
MO 65211 USA 
USA 

CURRENT MEDICINAL CHEMISTRY, (MAR 2004) Vol. 11, No. 5, 
pp. 569-582. 

Publisher: BENTHAM SCIENCE PUBL LTD, PO BOX 1673, 1200 BR 
HILVERSUM, NETHERLANDS. 
ISSN: 0929-8673. 
Article; Journal 
English 
38 

^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
Studied the structure and function of Human Misshapen/NIK-related kinase (MINK-1) 
a combination of computational methods and experimental approaches, including (1) 
fold recognition and sequence- structure alignment for each structural domain using the 
threading program PROSPECT, (2) gene expression and protein-protein interaction analysis of 
yeast homologs of human MINK-1 domains, and (3) yeast two-hybrid screening for proteins that 
interact with human MINK-1. Our structure prediction dissects MINK-1 into four domains: a 
conserved N- terminal kinase domain, followed by a coiled- coil region and a proline-rich 
region, and a C- terminal GCK domain. Gene expression and yeast two-hybrid analysis of yeast 
homologs of the MINK-1 domains suggest that MINK-1 may be involved in cell -cycle progression 
and cytoskeletal control . -Consistent with these predicted functions, our in-house yeast two- 
hybrid screen for proteins that interact with human MINK-1 provides strong evidence that the 
coiled-coil and proline-rich domains of MINK-1 participate in the regulation of cytoskeletal 
organization, cell -cycle control and apoptosis. A homology model of the MINK-1 kinase domain 
was used to screen the NCI open compound database in DOCK, and chemical compounds with 



We have 
through 



pharmaceutical ly acceptable properties were identified. Further medicinal chemistry compound 
structure optimization and kinase assays are underway. 
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Computational and experimental studies on human 
misshapen/NIK-related kinase MINK-1 

Qu K B (Reprint) ; Lu Y M; Lin N; Singh R; Xu X; Payan D G; 
Xu D 

Rigel Pharmaceut Inc, 1180 Vet Blvd, San Francisco, CA 
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CURRENT MEDICINAL CHEMISTRY, (MAR 2004) Vol. 11, No. 5, 
pp. 569-582. 

Publisher: BENTHAM SCIENCE PUBL LTD, PO BOX 1673, 1200 BR 
HILVERSUM, NETHERLANDS. 
ISSN: 0929-8673. 
Article; Journal 
English 
38 

♦ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
We have studied the structure and function of Human Misshapen/NIK-related kinase (MINK-1) 
through a combination of computational methods and experimental approaches, including (1) 
fold recognition and sequence -structure alignment for each structural domain using the 
threading program PROSPECT, (2) gene expression and protein-protein interaction analysis of 
yeast homologs of human MINK-1 domains, and (3) yeast two-hybrid screening for proteins that 
interact with human MINK-1. Our structure prediction dissects MINK-1 into four domains: a 
conserved N-terminal kinase domain, followed by a coiled-coil region and a proline-rich 
region, and a C- terminal GCK domain. Gene expression and yeast two-hybrid analysis of yeast 
homologs of the MINK-1 domains suggest that MINK-1 may be involved in cell -cycle progression 
and cytoskeletal control. Consistent with these predicted functions, our in-house yeast two- 
hybrid screen for proteins that interact with human MINK-1 provides strong evidence that the 
coiled-coil and proline-rich domains of MINK-1 participate in the regulation of cytoskeletal 
organization, cell -cycle control and apoptosis. A homology model of the MINK-1 kinase domain 
was used to screen the NCI open compound database in DOCK, and chemical compounds with 
pharmaceut ically acceptable properties were identified. Further medicinal chemistry compound 
structure optimization and kinase assays are underway. 
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PubMed ID: 15072767 

Subcellular targeting regulates the function of 
caspase-activated protein kinases in apoptoais. 
Jakob i Rolf 

Department of Biochemistry, The University of Health 
Sciences, 1750 Independence Avenue, Kansas City, MO 64106, 
USA., rjakobi@uhs.edu 

Drug resistance updates : reviews and commentaries in 
antimicrobial and anticancer chemotherapy, (2004 Feb) 7 (1) 
11-7. 

Journal code: 9815369. ISSN: 1368-7646. 
Scotland: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

IN- PROCESS; NONINDEXED; Priority Journals 
Entered STN: 20040410 
Last Updated on STN: 20040505 
Subcellular localization and targeting of proteins play important roles in signal transduction 
pathways that regulate cell survival and programmed cell death. The regulation of cell survival 
and cell death requires translocation of many anti- and pro-apoptotic signaling molecules from one 
subcellular compartment to another. In many cases translocation is triggered by caspase cleavage, 
Caspase cleavage removes the regulatory domains of the protein kinases MEKKl , Mst-1 and PAK-2 
resulting in activation and in relocalization of the catalytic fragments. Caspase-activated MEKKl 
translocates from a particulate compartment • to the cytosol; caspase-activated Mst-1 and PAK-2 
translocate from the cytoplasm to the nucleus. Caspase activation of these protein kinases 
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induces a cell death response. Relocalization of the catalytic fragments to a pro-apoptotic 
location appears to be required to induce cell death. It is suggested that translocation to a 
pro-apoptotic location results in phosphorylation of pro-apoptotic substrates. Therefore, these 
protein kinases could represent novel targets for cancer therapy. Compounds that stimulate 
cleavage of MEKKl, Mst-1 and PAK-2 or compounds that cause translocation to a pro-apoptotic 
location could be used to induce cell death of cancer cells. 
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TITLE: The kinase domain of MEKKl 

induces apoptosis by dysregulation of MAP kinase 

pathways . 

AUTHOR: Boldt Simone; Weidle Ulrich H; Kolch Walter. 

CORPORATE SOURCE: Beatson Institute for Cancer Research, Cancer Research UK, 

Garscube Estate, Switchback Road, Bearsden, Glasgow G61 

IBD, UK., sboldt@beatson.gla.ac.uk 
SOURCE: Experimental cell research, (2003 Feb 1) 283 (1) 80-90. 

Journal code: 0373226. ISSN: 0014-4827. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200303 

ENTRY DATE: Entered STN: 20030205 

Last Updated on STN: 20030313 
Entered Medline: 20030312 

AB MAP kinase pathways comprise a group of parallel protein phosphorylation cascades, which are 

involved in signaling triggered by a variety of stimuli. Previous findings suggested that the ERK 
and the JNK pathways have opposing roles in regulating proliferation and survival or apoptosis and 
that apoptosis can be promoted by inhibiting the ERK pathway or by activation of the JNK pathway. 
In order to test this hypothesis and explore whether it can be exploited as a strategy for killing 
human cancer cells, we used gene transfer experiments with a range of cancer cell lines. We 
expressed the catalytic fragment of human MEKKl to activate JNK and the Ras -binding domain (RBD) 
of Raf-1 to inhibit the Ras -ERK pathway. In addition, we designed several RBD-MEKKl fusion 
proteins aiming to simultaneously activate the JNK and block the ERK pathway. We found that the 
MEKKl proteins as well as the RBD alone could reduce colony formation in all cell lines. The 
survival time of MEKKl -expressing cells depended on the cell line. In HeLa cells, survival could 
be prolonged by inhibition of caspases but not by coexpression of the anti-apoptotic protein Bcl- 
2 , Due to a lower kinase activity the RBD-MEKKl fusion proteins were less effective in apoptosis 
induction than the MEKKl kinase domain alone. Using mutant forms of Ras and Raf-1 we could show 
that the reduced kinase activity of RBD-MEKKl fusion proteins was caused by binding to the Ras 
protein. The expression of lethal doses of MEKKl resulted in a strong activation of all three 
major MAP kinase families JNK, ERK, and p38. Blocking these pathways either by coexpressing a 
dominant negative form of MKK4 or with inhibitors of MEK or p38 failed to inhibit apoptosis. This 
suggests that MEKKl induces apoptosis by causing a general deregulation of MAP kinase signaling 
rather than by the activation of a single pathway. 
Copyright 2003 Elsevier Science (USA) 
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The PHD domain of MEKKl acts as an E3 ubiquitin 
ligase and mediates ubiguitination and degradation of 
ERKl/2 . 

Lu Zhimin; Xu Shuichan; Joazeiro Claudio; Cobb Melanie H; 
Hunter Tony 

Molecular and Cell Biology Laboratory, The Salk Institute 
for Biological Studies, 10010 North Torrey Pines Road, La 
Jolla, CA 9203 7, USA. 
CA14195 (NCI) 



CONTRACT NUMBER: 
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SOURCE: Molecular cell, (2002 May) 9 (5) 945-56. 

Journal code: 9802571. ISSN: 1097-2765. 
PUB-. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200207 

ENTRY DATE: Entered STN: 20020611 

Last Updated on STN: 20030304 
Entered Medline: 20020703 



AB ERKl/2 MAP kinases are important regulators in cellular signaling, whose activity is normally 
reversibly regulated by threonine -tyrosine phosphorylation. In contrast, we have found that 
stress- induced ERKl/2 activity is downregulated by ubiquitin/proteasome -mediated degradation of 
ERKl/2. The PHD domain of MEKKl, a RING finger-like structure, exhibited E3 ubiquitin ligase 
activity toward ERK2 in vitro and in vivo. Moreover, both MEKKl kinase activity and the docking 
motif on ERKl/2 were involved in ERKl/2 ubiquitination. Significantly, cells expressing ERK2 with 
the docking motif mutation were resistant to sorbitol -induced apoptosis. Therefore, MEKKl 
functions not only as an upstream activator of the ERK and JNK through its kinase domain, but also 
as an E3 ligase through its PHD domain, providing a negative regulatory mechanism for decreasing 
ERKl/2 activity. 
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SCISEARCH COPYRIGHT 2004 THOMSON ISI on STN 
2002 : 76222 SCISEARCH 
511FE 

Direct activation of mitogen-activated protein kinase 
kinase kinase MEKKl by the Ste20p homologue GCK 
and the adapter protein TRAF2 
Chadee D N; Yuasa T; Kyriakis J M (Reprint) 
Massachusetts Gen Hosp East, Diabet Res Lab, 149 13th St, 
Charlestown, MA 02129 USA (Reprint) ; Massachusetts Gen 
Hosp, Med Serv, Diabet Res Lab, Charlestown, MA USA; 
Harvard Univ, Sch Med, Dept Med, Charlestown, MA USA; Univ 
Tokyo, Grad Sch Arts & Sci, Dept Life Sci, Tokyo 1130033, 
Japan 
USA; Japan 

MOLECULAR AND CELLULAR BIOLOGY, (FEB 2002) Vol. 22, No. 3, 
pp. 737-749. 

Publisher: AMER SOC MICROBIOLOGY, 1752 N ST NW, 
WASHINGTON, DC 20036-2904 USA, 
ISSN: 0270-7306. 
Article; Journal 
English 
49 

* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
Mitogen-activated protein kinase (MAPK) pathways coordinate critical cellular responses to 
mitogens, stresses, and developmental cues. The coupling of MAPK kinase kinase {MAP3K) --> 
MAPK kinase (MEK) MAPK core pathways to cell surface receptors remains poorly understood. 

Recombinant forms of MAP3K MEK kinase I (MEKKl) interact in vivo and in vitro with the STE2 0 
protein homologue germinal center kinase (GCK) , and both GCK and MEKKl associate in vivo with 
the adapter protein tumor necrosis factor (TNF) receptor-associated factor 2 (TRAF2) . These 
interactions may couple TNF receptors to the SAPK/JNK family of MAPKs; however, a molecular 
mechanism by which these proteins might collaborate to recruit the SAPKs/JNKs has remained 
elusive. Here we show that endogenous GCK and MEKKl associate in vivo. In addition, we have 
developed an in vitro assay system with which we demonstrate that purified, active GCK and 
TRAF2 activate MEKKl. The RING domain of TRAF2 is necessary for optimal in vitro activation 
of MEKKl, but the kinase domain of GCK is not. Autophosphorylation within the MEKKl kinase 
domain activation loop is required for activation, Forced oligomerization also activates 
MEKKl, and GCK elicits enhanced oligomerization of coexpressed MEKKl in vivo. These results 
represent the first activation of MEKKl in vitro using purified proteins and suggest a 
mechanism for MEKKl activation involving induced oligomerization and consequent auto 
phosphorylation mediated by upstream proteins. 
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2002055698 MEDLINE 
PubMed ID: 11781136 

Role of the amino- terminal domains of MEKKs in the 

activation of NF kappa B and MAPK pathways and in the 

regulation of cell proliferation and apoptosis, 

Bonvin Chris telle; Guillon Audrey; van Bemmelen Miguel X; 

Gerwins Par; Johnson Gary L; Widmann Christian 

Institute of Cellular Biology and Morphology, Lausanne 

University, Lausanne, Switzerland. 

Cellular signalling, (2002 Feb) 14 (2) 123-31. 

Journal code: 8904683. ISSN: 0898-6568. 

England: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
200203 

Entered STN: 20020125 

Last Updated on STN: 20020320 

Entered Medline: 20020319 



AB Mitogen-activated protein kinase (MAPK) /extracellular signal -regulated kinase (ERK) kinase (MEK) 
kinases (MEKKs) are serine/threonine kinases that are upstream regulators of MAPKs . Here, the 
role of the amino- terminal (N-terminal) domain of MEKKl-4 on the regulation of different 
intracellular signaling pathways, apoptosis, and cell proliferation has been assessed by comparing 
the responses induced by the full-length (FL) MEKKs to those induced by the kinase domains only. 
For each MEKK, the pattern of activation of NF kappa B, the ERK MAPK pathway, and the c-Jun N- 
terminal kinase (JNK) MAPK pathway markedly differed between the kinase domain and the FL form. 
Similarly, cell proliferation and apoptosis were differently regulated by the FL MEKK and the 
corresponding kinase domain. Our data show that the N-terminal domain of the MEKKs determines the 
specificity and the strength of activation of various intracellular signaling pathways and 
cellular responses. 
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WPIDS COPYRIGHT 2004 THOMSON DERWENT on STN 
2002-163179 [21] WPIDS 

1994-357747 [44]; 1998-311395 [27]; 1999-094912 [08]; 

1999-633328 [54]; 2000-411281 [35] 

C2002-050327 

New isolated nucleic acid encoding mitogen extracellular 
signal -regulated kinase kinase, useful for gene therapy 
of e.g. cancer and for recombinant protein production. 
B04 D16 
JOHNSON, G L 

(N7UE-N) NAT JEWISH CENT IMMUNOLOGY & RESPIRATORY 
1 



PATENT NO KIND DATE WEEK LA PG 

US 6333170 Bl 20011225 (200221)* 125 

APPLICATION DETAILS: 



PATENT NO 
US 6333170 



KIND 



APPLICATION 



DATE 



Bl CIP of 
CIP of 
CIP of 
CIP of 



US 1993-49254 
US 1994-323460 
US 1995-440421 
US 1995-472934 
US 1996-628829 



1993041S 
19941014 
19950512 
19950606 
19960405 



FILING DETAILS: 



PATENT NO 
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PATENT NO 



US 6333170 



Bl 
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US 5405941 
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2002-163179 
1994-357747 
2000-411281 



[21] 
[44] 
[35] 



US 1996-628829 19960405; US 

1993- 49254 19930415; US 

1994- 323460 19941014; US 

1995- 440421 19950512; US 
1995-472934 19950606 

WPIDS 

; 1998-311395 [27]; 1999-094912 [08]; 1999-633328 [54]; 



US 6333170 B UPAB: 20020403 

NOVELTY - Isolated nucleic acid (A) that encodes mitogen ERK (extracellular signal -regulated 
kinase) kinase kinase (MEKK) protein, is new. 

DETAILED DESCRIPTION - Isolated nucleic acid (A) that: 

(a) has a sequence of SI (3260 base pairs (bp)), S3 (5539 bp), S5 (2503 bp), S7 (2503 bp), S9 
(3089 bp), Sll (3913 bp) or S13 (5414 bp); or 

(b) encodes mitogen ERK (extracellular signal -regulated kinase) kinase kinase (MEKK) proteins 
with sequences of S2 (672 amino acids (aa) ) , S4 (1593 aa) , S6 (619 aa) , S8 (619 aa) , SIO (626 aa) , 
S12 (890 aa) or S14 (1597 aa) , where all sequences are murine and are given in the specification, 
is new. 

INDEPENDENT CLAIMS are also included for the following: 

(1) an isolated nucleic acid (B) that encodes a MEKK catalytic domain, i.e. aa 409 - 672 of 
S2, aa 1329 - 1593 of S4 , aa 361 - 619 S6 or S8, aa 366 - 626 of SIO, aa 631 - 890 of S12 or aa 
1338 - 1597 of S14) ; and 

(2) an isolated nucleic acid (C) that encodes a MEKK N-terminal regulatory region, i.e. aa 1 

- 408 of S2, aa 1 - 1328 of S4 , aa 1 - 360 of S6 or S8, aa 1 - 365 of SIO, aa 1 - 630 of S12 or aa 
1 - 1337 S14 . 



ACTIVITY - Cytostatic; immunosuppressive; antiinflammatory; antiallergic; neuroprotective; 
nootropic; antiparkinsonian; contraceptive. 

MECHANISM OF ACTION - MEKK-dependent signaling pathways regulator; growth factor receptor 
signal regulator; mitogen-activated protein kinase kinase phosphorylator ; ras protein binder. 
When Swiss 3T3 mice were microinjected with a vector that expressed a truncated, active fragment 
of MEKKl, 84 % of them showed a highly condensed (apoptosis -like) morphology after 17 hours. A 
kinase- inactive mutant of MEKKl did not show this effect. 

USE - {A) , and fragments encoding catalytic or regulatory domains of MEKK, are used: 

(i) to treat a very wide range of diseases e.g. cancer, autoimmune diseases, inflammation, 
allergy, degenerative neurological diseases (e.g. Alzheimer's or Parkinson's), also to improve 
grafting of transplanted tissue, as additive for cell cultures and for inhibiting spermatogenesis 
or oocyte maturation for contraception; and 

(ii) for recombinant expression of MEKK protein, useful in the same way as (A) . 
Dwg . 0/3 0 
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apoptosis in response to microtubule disruption. 
AUTHOR: Kwan R; Burns ide J; Kurosaki T; Cheng G 

CORPORATE SOURCE: Molecular Biology Institute, University of California Los 

Angeles, Los Angeles, California 90095-1781, USA. 
CONTRACT NUMBER: CA09056 (NCI) 

GM57559 (NIGMS) 

SOURCE: Molecular and cellular biology, {2001 Nov) 21 (21) 7183-90. 

Journal code: 8109087. ISSN: 0270r7306. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 2 00112 

ENTRY DATE: Entered STN: 20011008 

Last Updated on STN: 2 0 020420 
Entered Medline: 20011204 
Vinblastine and other microtubule -damaging agents, such as nocodazole and paclitaxel, cause cell 
cycle arrest at the G2/M transition and promote apoptosis in eukaryotic cells. The roles of these 
drugs in disrupting microtubule dynamics and causing cell cycle arrest are well characterized. 
However, the mechanisms by which these agents promote apoptosis are poorly understood. We 
disrupted the MEKKl kinase domain in chicken bursal B-cell line DT40 by homologous recombination 
and have shown that it is essential for both vinblastine-mediated apoptosis and vinblastine- 
mediated c-Jun N-terminal protein kinase activation. In addition, our data indicate that 
vinblastine-mediated apoptosis in DT40 cells requires new protein synthesis but does not require 
G2/M arrest, suggesting that vinblastine-mediated cell cycle arrest and apoptosis are two 
independent processes. 



AB 
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Differential involvement of MEK kinase 1 (MEKKl) 
in the induction of apoptosis in response to 
microtubule-targeted drugs versus DNA damaging agents. 
Gibson S; Widmann C; Johnson G L 

Program in Molecular Signal Transduction, Division of Basic 
Sciences, National Jewish Medical and Research Center, 
Denver, Colorado, 802 06, USA. 
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Journal of biological chemistry 
10916-22. 

Journal code: 2985121R. ISSN: 0021-9258. 
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FILE SEGMENT: Priority Journals 
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AB MEK kinase 1 (MEKKl) is a 196 -kDa enzyme that 



{1999 Apr 16) 274 (16) 



terminal kinase (JNK) pathway and apoptosis. 



is involved in the regulation of the c-Jun N- 
In cells exposed to genotoxic agents including 



etoposide and cytosine arabinoside, MEKKl is cleaved at Asp874 by caspases. The cleaved kinase 
domain of MEKKl, itself, stimulates caspase activity leading to apoptosis. Kinase -inactive MEKKl 
expressed in HEK293 cells effectively blocks genotoxin- induced apoptosis. Treatment of cells with 
taxol, a microtubule stabilizing agent, did not induce MEKKl cleavage in cells, and kinase- 
inactive MEKKl expression failed to block taxol- induced apoptosis. MEKKl became activated in 
HEK2 93 cells exposed to taxol, but in contrast to etoposide-treatment , taxol failed to increase 
JNK activity. Taxol treatment of cells, therefore, dissociates MEKKl activation from the 
regulation of the JNK pathway. Overexpression of ant i-apopt otic Bcl2 blocked MEKKl and taxol - 
induced apoptosis but did not block the caspase-dependent cleavage of MEKKl in response to 
etoposide. This indicates Bcl2 inhibition of apoptosis is, therefore, downstream of caspase- 
dependent MEKKl cleavage. The results define the involvement of MEKKl in the induction of ' 
apoptosis by genotoxins but not microtubule altering drugs. 
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Oncogene, {1997 Nov 13) 15 (20) 2439-47. 

Journal code: 8711562. ISSN: 0950-9232. 

ENGLAND: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 



199712 

Entered STN: 19980116 
Last Updated on STN: 200204 20 
Entered Medline: 19971229 

AB MEK kinases (MEKKs) are serine-threonine kinases that regulate sequential protein phosphorylation 
pathways involving mitogen-activated protein kinases (MAPKs) , including members of the Jun kinase 
(JNK) family. MEKKl is a 196 kDa protein that when cleaved by caspase-3-like proteases generates 
an active COOH- terminal kinase domain. Expression of the MEKKl kinase domain is sufficient to 
induce apoptosis. Mutation of MEKKl to prevent its proteolytic cleavage protects cells from 
MEKKl-mediated cell death even though the JNK pathway is still activated, indicating that JNK 
activation is not sufficient to induce cell death. The inducible acute expression at modest 
levels of the activated MEKKl kinase domain can be used to potentiate the apoptotic response to 
low dose ultraviolet irradiation and cisplatin. Similarly, in L929 fibrosarcoma cells inducible 
acute expression of the kinase domain of MEKKl markedly increased the cell death response to tumor 
necrosis factor alpha (TNF alpha) . The findings demonstrate that acute expression of an active 
form of MEKKl can potentiate the cell death response to external stress stimuli. Manipulation of 
MEKKl proteolysis and its regulation of signal pathways involved in apoptosis has significant 
potential for anticancer therapies when used in combination with therapeutic agents at doses that 
alone have little or modest effects on cell viability. 
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